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PREFACE 


The object in. compiling this volume is to present to the 
reader in compact and accessible form the available informa, 
tion regarding tho appb’eation of oils and gi-eases to leather. 
The use of oils and greases in the tannery is as old as the nf 
tanning, but in recent years tlie 'introduction of tlio e 
process has greatly complicated the matter. Tho literat 
tanning is copious, hut there is need of more highly apeei 
books dealing with tlio difTerent phsses of leather ehemistj 
practical tanning. 

This volume will, we hope, fill this void in so far as t 
of oils and greases is eoneerned. The matter has already 
printed in serial form in the Shoe and Leather Beporter, \ 
have had many requests for the articles hound in perm 
form so that they can be instantly availablo in every labo: 
and tannery library. 

The author, J*, R. Bloekey, M. Se., is a recognized antlu 
in the United States and Great Britain, and as far as wo I 
this work is the only one published which gives tho partici 
of this important department of the leather maniifaeturo. 
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Application of Oils and Greases 
to Leather 


Wtitten by J. R, Btockey, M. Sc., 
foe the Shoe and Leather Reporter. 


The Economic Use of Greases 

One of the recent developments of tlie war afleeting tho 
leather trade is the shortage of the common oils and greases used 
in leather dressing. This shortage has been a gradual growth 
but only recently has the question become acute. It has arisen 
partly from the shipping shortage but it is also due to the largo 





Caustic Soda. Hydrochloric Acid. Common Salt 

Glycerine may be regarded as a base similar to cauelic soda, 
exospt that its molecule contains three groups which can be 
replaced by the acid groups. C’H'(OE)’ so that the salt of 
glycerine aud hydrechloric acid would bo C»H'(OH)»+3HCl= 
COTCP+3IPO. 

The true fats and oils are salts with glycerine os the base 
aud fatly acids as the acid. For example the simplest type will 








For instance, in. the saponification of stearin by meana ( 
caustic soda the products are glycerol and instead of atearic acii 
its sodium salt, that is, sodium stearate. 

C'IP( 0"H'5ooo)3+3jjaoH=C3I-P (OH) 

Stearin. Glycerin. Sodium Stearate or Soap 





















































Hnation between the oil and the skin fibre. Only true oils o 
type already deaerihed are capable of being used in this 
This will include most animal (both marine and terrestrial) 
Tsgetable oils, and fats such as tallow, eod oil. olive oil, mil 



























































































the grease, it will be found that the tensile strength of the leather 
sfter removal of grease is higher than the original IcatheP 
although of course not as high as the leather with the grease in. 
This shows that some other factor besides lubrication plays a 
part in increasing the tensile strength. This other factor is 
either the increased separation of the fibres or an actual oil 

Prevention of Crackiness 

On bending leather, gi’ain outwards, it is often found that 
the grain opens or cracks. This method is often applied as a 
test of quality. Tor leather which will be subjected in usage to 

would crack when bent. But in many cases the test is applied 
to leather which is not subject to bending and in which the valuo 
of the test is not easy to determine. For example in solo leathci 
it is not easy to see what relation there is between crackiness and 

crack would dea-elop, but in most cases the aim is to produce a 
leather which will not crack. 

One of the main methods by which this aim is achieved is by 
the applicstion of oil to the leather, either to the surface or by a 
more complete impregnation. The effect is the same as that 
described in eonnection with tensile strength, that is, tho resist¬ 
ance to crackiness, like the resistance to tearing, is inercaaed 
by the incorporation of oil and grease. In the same way also 
must the oil be applied to the wet leather in order to increase the 
resistance to cracking. If a piece of leather which cracks on 
bending he taken and oiled on the surface whilst the leather is 
wet and then dried out and finally the grease removed from tho 
dried leather it will be found that the final leather may not crack 

easily than before tlio removal of the grease. The effect ia there- 
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to remove oil the moisturo requiring many heura at a tempera¬ 
ture ot boiling water. In the ordinary conditiona ot a tannery 
it ia not poasible to remove more than a small portion ot thia 
moisture, and even in tlie hottest drying rooms or stoves the 
amount of moisture left in the leotlier is usually as mueh oa ten 
per eont. The expressions whieh are used in tannery prootiee to 
deseribe dryness sueh as "bene dry” are therefore only relative 
and not absolute. 

The moisture naturally present in the leather ploys a very 
important part. Without it the leather would he mueh harder 
and would, to use a tanner’s expression, have hod the nature 
taken out of it. One of the moat marked effeeta ia on the ten- 
deney to eroek. By removing a very small proportion of thia 
contained moisture the surface of the leather becomes more brit¬ 
tle. A very small diilerenee in the amount of moisture may pro¬ 
duce a very marked effect on the tondeney to crook. Thus it ia 
sometimes the ease that leather as it is iiniahed that is as it 
comes from the final drying rooms may eroek quite easily, but by 
leaving it in the warehouse, that is in a cooler and more moisture 
laden atmosphere it slowly absorbs moisture and the tondeney to 
crack may disappear entirely. 

One method of removing the tendency to eraek whieh ia 
often adopted is that of buffing. By removing a very thin shav¬ 
ing from the grain of the leotlier, it is often possible to prevent 
cracking or opening of the grain. 

Hand Stuffing 

So far only the method of applying oil to the surface of 
wet leather has been dealt with altliough other methods have been 
mentioned. The method whieh comes moat eloaely in principle 
and in effect to the method of oiling the grain is that of hand 
stuffing. Thia differs from the oiling of the surfaeo of tho 
leather merely in the point that instead of liquid oil a paste or 
dubbin ia applied. This dubbin is made from a solid fat and a 

















The dubbins are always composed of liquid and solid fata. 
The function of the oily portion lias already been deseribed. Tho 
part whieh the harder portions play e. g. tlie tallow in tlie ordi¬ 
nary cod oil-tallow dubbin is really a subsidiary one. Yery lit¬ 
tle of tlie tallow itself actually penetrates the leather. Its main 
function is to serve as a stiffening medium for the cod oil so 
that a larger amount of oil can ho held iu contact witli the leather 
than would otherwise be possible. If the tallow contains any 
liquid portion this will, of course, be absorbed by tlie leather. If 
tlie tallow merely serves as a stiffening medium it might bo 
thought possible to use it over and over again. It is not, how¬ 
ever, often wise or possible to do this, it is much better to discard 
the table grease (tlie grease removed by slicking off the harder 
scaly portion) for hand stuffing purposes and to utilize it for 
drum stuffing or otlier purposes. Changes oceur in the tallow, 
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curling and shrinking. The temperature at which the leather 
begins to be adversely alfeeted depends upon the kind of leatheij 
tannage, amount of moisture eontained therein, etc. Some tan¬ 
nages are much more resistant to high temporaturcs than others 
Thus, talcing the ease of vegetable tanned leather first, mos1 
leather will withstand a temperature of ISO degi-ees 3? whilsi 
some will be slightly scalded at 160 degrees TP and the majority 
of well-tanned leathers only begin to perish at 160 degrees 5’ 
These are all in the wst state. Dry leather will withstand mud 
higher tempersture than the some leather in the wet state an( 
the drier the leather the more resistant it is to heat. As th 























dried further than others, as may he the case to some extent 
when passed through a squeezing machine and as is the case to 
a very marked extent when drying in the air. By passing singly 
through a squeezing machine the leather being of uneven sub¬ 
stance and texture becomes subjected to the greatest pressure at 
the thiekest plaees. 

By drying in the air by evaporation tlie drying is moat un- 





































moisture is regular throughout, ana the leather is uaually too 
wet to allow any further wetting of the thin places. It is some- 
limes, therefore, the plan to take the pressed goods and hang up 
to dry in the air for a abort time and then to wet baek the thin¬ 
ner places. With leather whieh has been dried hy evaporation, 
the thin places can he damped during the drying or the dry¬ 
ing eon be earried to excess and then the thio places damped 
again. 

Leather ia often dried out completely before stuffing and 
then damped baek again. Curriers, for instance, often buy 
leather in the erust form ready for stuffing. In these eases the 
leather may be damped baek by immersing the whole piece in 
tepid water and something ean be done in this way to give tho 
thick places more water than the thin places. In the other eases 
the extra water ia given by means of brushes by a sprinkling or 
spraying action. 

Advantages of Drumstuffing 

An outline of the usual method of drumstnfflng and of tho 
faetora that govern the abaorption by tho grease has now boon 
given. It remains to discuss the advantages which this proceas 
haa over the older methods of hand stuffing. 

(1) Speed. The length of time required to drum atuft a 
pack of goods is much shorter than to hand stuil the same pack. 
Instance of having to treat each piece of leather singly dO or 60 
pieces may he stufted together in the drum. The amount of labor 
required also ia much less. In hand stuffing, each piece of leatlicr 
ia handled several times for spreading on the dubbin, hanging 
up, setting out by hand, restufflng or oiling, whilst in drum 
stuffing the leather has only to be plaeod in the dram and taken 
out again. 

(2) Uoiformity and Eaac of Control. If the leather is 
uniformly moist the amount of grease absorbed will also be uni¬ 
form, each piece of leather taking an equal share of the total 


















which ia fluid at a temperature lower than at which the leather 
would be destroyed. By being allowed to use harder grease it is 
possible to incorporate much larger quantitiea without the leather 
appearing greasy. The harder the grease the more of it can he 
taken up by the leather without producing a greasy feel or ap- 
pearaueo. In hand stuffing it is not often possible to incorporate 
more oil than 10 to 16 per cent witliout the leather being dark 
colored and both feeling and looking greasy. In drum stuffing on 
the other hand it is possible to incorporate amounts up to 26 per 
cent and produce a dry feeling leather. These percentages refer 
to the amount of grease in the final dry leather and must not be 
compared with the figures sometimes used by curriers based on 
the weight of grease compared with the weight of the original 
leather. Bor instance a currier sometimes says he has got 60 per 
cent of grease in his leather. He means that 100 parts of 
original leather have absorbed 60 parts of gi’ease, but the final 
leather only contains 60 parts of grease in 160 parts of leather 
or 33 1-3 per cent. The factors which govern the amount of 
grease which can be got into leather are (1) preliminary treat¬ 
ment and condition of the leather, (2) speciflo gravity of the 
stuffing grease, (3) hardness of the grease. 

Preliminary Treatment and Condition of the Leather 

(1) The more compact a leather is, that is, the closer 
together the fibres, before stuffing, the less the grease that can be 
absorbed. On the other hand if the leather he very open and 
spongy, and the fibres very separated, the more grease can bo 
taken up. Thus a leather which is over-tanned or loaded with 
oxtrset or weighing material will not absorb as much grease as a 
merely well-tanned leather. An undertanned leather also will 
not absorb as much greass as a well tanned leather. 

A leather which has been heavily rolled, or sot out, or 
squeezed immediately before stuffing msy be made more compact 
and so capable of absorbing less grease, but it should bo borne 









proofness were required hy hand stuffing the leather would be 
both very soft and greasy. 

Summarizing the Advantages of Drum Stuffing Over 
Hand Stuffing 

(1) A greater speed. 

(3) Uniformity of process in regard to both individual 
pieces of leather in one lot and successive lota. Uniformity of 






























































































into leather. The leather is yellow, extremely flexible and soft 
and ia in fact ordinary chamois or wash leather. 

There is always a large excess of oil and it is this excess of 
oil which has of course, undergone change and oxidation, which 
is removed by different methods and which constitute sod oU 
and degrss. The difference between sod oil and degras depends 
on tho methods adopted for the removal of the excess oil. 

In the English way the oxidation is allowed to take place 

nc skins, afte^ being impregnated witli the eod liver oil by 
stocking, are hung up in warm rooms in which oxidation eom- 
menees. They are then cither packed in tubs or laid in piles. 
Tho oxidation here continues and the temperature may be so 
great that it becomes dangerous; constant supervision is re¬ 
quired. This process may be repeated one or more times. When 
the oxidation is considered to have proceeded far enough the 
residual oil is removed by scouring the slrins with alkili. The 
aqueous liquor containing the oil is then treated with aeid, by 
which the oil is partially separated from the water. This pro¬ 
duct constitutes sod oil. It is more viseons and usually much 
darker than that obtained in the Ercneh method. 

In the French method the oxidation is only allowed to 
proceed slowly, and the temperature is not allowed to rise so 
high. In addition to this, whale and seal oils are used as well 
as cod liver oil. The resulting oil is more liquid than sod oil 
snd is removed hy pressing. As obtained in this way it consti¬ 
tutes moellon. Tho oil may be removed by a series of pressings, 
the first of which of course, yields the best product. Procter 
states that this moellon is never sold in this form but is mixed 
with further quantities of flali oils, tallows and sometimes wool 
fat Tlio mixtures obtained in this way constitute the ordinary 
eommcreial degras. A further quantity is removed from the 
skins after pressing in a similar manner to the Englisli, that is 
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smaU way, in a back yard as it were. Nowadays when the tend¬ 
ency is for leather making to he eoi-riad out on a large seale the 
same seereey is not possible. Moreover, tho advent and the ap- 
pUeation of seienee to the leather industries has unloeked many 
of the secret doors and has led to the possibility of produeing 
similar leathers by quite different methods. The main diffleulty 
lay in the preparation of the varnishes and the formulae for 
these were very eomplieated. As in the case with many of these 
old fashioned reeipes some of the eonstituents seem to ho useless, 
but probably each of them had been found to fulfil some uaeful 
purpose, in some connection if not for the one immediately eon- 
eemed, so that it is not always wise to seoff at these eomplieated 
recipes. Modem chemistry has shown the function of many 
of these ingredients snd has been the means of suggesting 
simpler and more rapid methods of producting tho same elTeets 
in addition to pointing the way to quite different methods of 
produeing patent leather. 

In sll the proeesses of making japanned leather, leaving out 
of aeeount, for the moment, the newer methods of soluble eotton 
varnishes, linseed oil was the main material. Linseed oil ia per¬ 
haps the best example of a drying oil. If a film of linseed oil be 
formed on a glass slide and left e-xposed to the air, it slowly be¬ 
comes more viscous until in time it sets to a dry elaatie film. 
This process of natural drying is of course mneh too alow and 
nneertain for industrial purposes and use is therefore made of 
materials which accelerate the drying. In the making of patent 
leather, the baaie principle is the prodnetion on the surface of 
the leather of a highly glazed film of dried linseed oil which is 
both flexible and tough. Tlie drying of the oil ia brought about 
by the absorption of oxygen. TJndar natural eonditiona thia 
absorption is alow, but it can be accelerated by tho addition of 
certain substances which are called “driers” or “aieeativea.” 
Theas driers are sometimes bodies which behave as oxidizing 
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be taken out and poured on to a smooth surtaco and the finger 
dipped into it and then removed, threads oi several inches wiU 
be obtained it the boiling has been long enongh. 

Along with the drying agents other snbstanees are added 
to produce the requisite color. Theso substances are pigment 
ccloia, as ol eenrse aniline dyestuffs are not suitable. They may 
also act as driers themselvos. Most patent leather is made black 
and for tliis purpose the pigments whieli are used are Prussian 
blue, vegetahle black (finely divided carbon). Por colored 
vamishes many of the common pigments such as chrome yellew 
may be used. 

These materials are added ,to the linseed oil during the 
boiling. Wlien the mixture answers the test it is usual to pour it 
through a sieve made of fine mesh copper wire gauze to get rid 
of coarse pnrtieles. 

Preparation of the Leather 


Before the varnish or enamel is applied to tho leather, the 

tions must be taken. Thus the leather must be quite dry and 
also free from grease. The presence of grease in tho leather will 
prevent the vaniisli from adhering properly to the leather, caus¬ 
ing the former to peel or “fiy.” For this reason it is advisable 
when the necessaiy plant is available, to remove any grease whieh 
may be present by means of a special dogreasing plant. Wlieu 
this method is not feasible it is ivise to take proeautions in all 
the processes through whieh the leather or skins pass, to remove 
the grease so far as possible. Thns in the hcamhouse processes 
it is well to give extra liming to saponify and remove the grease. 
The scudding should ho carried out very Uioronghly for tho ssme 


rfng is feasible. The leather must he made soft 
either by using mellow tanning materials or 
f a special degreasing plant he available the pro- 



in the usnol way by means of oil or grease which ean he removed. 
(If a leather be carried or oiled and the grease then removed 
by a grease solvent as in a degreasing plant, the.,pioduet will be 
mueh softer than if it had been finished without oil or grease. 
This point has already been discussed, when it was pointed out 
that the softening qualities of an oil in leather are not duo so 
mueh to the presence of the oil itself as to the action of the oil 
on the fibre as the leather dries. Oil applied to a dried leather 
has nothing like the same elteet on the softness and suppleness of 
the leather as when applied to the wot leather. If therefore the 
oil be removed from a curried leather the latter will still remain 
soft and supple.) This plan of degreasing is also of advantage 
for maldug japanned leather heoausc it enables the manufacturer 
to buy his leather from outside sources. He need not bo afraid 
of tha presence of grease heeause he can degrease all his leather 
and so make certain of the absence of grease. When no degreas¬ 
ing plant is available it is sometimes wise to remove the grease 
from the surface by means of benzine or petrol. Linseed oil 
may he used for oiling the leather and this will not cause the 
leather to lose its affinity for the varnish. 

Having niada certain that the lenthor contains no grease, 
the surface of the leather must be prepared tc receive the var¬ 
nish. For tliis purpose one of the flint essentials is that tile 
leather he set out very thoroughly to remove all stretch. When 
a split leather is to he enameled the surface must be shaved very 
level, even and smooth. The surface may also ho stoned or 
pumiced. The leather before being enameled is thoroughly dried 
and also often tacked or nailed on to frames. The enamelled 
surface is never produced by one application of the varnish. 
The first coat is usually the heaviest and tliiekest. This is 
technically known aa the daub. The leather having been set out 
snd dried is given the first coat and then transferred to the 




from dust os possible, Wlion the last coat has been applie 
leather is dried in q very hot stove and finnlly in tlie ope 
until no longer sticky when pressed with the finger. 

Recently the above process of producing enamelled le 
baa been largely replaced by the newer nitrocellulose vorn 
used either alone or in conjunction with linseed oil varnisb 
This ia quite a separate broncli and hardly falls withi 
scope of an article on tlie application of oils. 

Hydrogenated or Hardened Oils 









































catolyata plays a pari. A ealalyst is a sribslanee wUeli allD» 
a certain reaeticn to proceed or whioh rapidly aeoelerates a n 
aelion hetweon other suhstanees, Irnt whieh itself is not a eoi 
slituent cl the final produets of the action. They have bee 
likened to the lubricant in meehanies which allows, for instanc 
a shafting to revolve without friction, but which remains in 
altered by the process. 

catalyst, finely divided nickel, the amount of nickel is the san 
after the process as before. If hydrogen were passed direct 










at the beginning. According to the lubricant theory held by 
Ostwald, the reaction is only accelerated hy the catalytic agent 
and the reaction must be actually in progress before the catalytic 
agent can act. In very many cases this is ne doubt sufficient, 
that is, in many cases the catalytie agent behaves as a stimulant, 
but there are several cases where the reaction can be started by 
the catalyst and there arc cases even where it may actually retard 
a reaction. A more important point is that although the pres¬ 
ence of the catalyst may alter tho speed of a chemical reaction, 
yet the condition of final equilibrium is not affected. This has 
been proved in the case of the manufacture of sulphuric acid by 
ihe contact process, which is perhaps the largest commercial ap¬ 
plication of a catalyptic process. In this process, sulphur dioxide 
gas and air arc passed through tubes containing platinized 
asbestos, that is, asbestos which has been so treated with salts of 
platinum that it presents a very big surface of finely divided 
metallic platinum. The presence of the platinum causes the 


sulphur dioxide and the oxygen of the oir to combine to give sul¬ 
phur trioxide or sulphuric acid. Without the platinum the two 
substances would not combine. The action of the platinum may 









will result in very many more collisione between the molecules 
oi the reacting substances at the surface of the platinum than in 
the free gaseous state. In other words the rate of reaction be¬ 
tween the two substances is considerably multiplied. 

Although the subject of catalysis and the behavior of hydro¬ 
gen in contact with finely divided platinum or nickel has been 
the source of very much theorizing, yet very little is definitely 
known of what happens. 

In the hydrogenation of oils a similar thing occurs; the oil 
is intimately mixed with the catalytic agent, usually either finely 
divided nickel or nickel oxide. The hydrogen is passed through 
or over the mixture and is absorbed very rapidly. After remov¬ 
ing the catalyst for use upon a further quantity of oil, the 
hardened oil may be further treated by a process of purification. 

The use of the hydrogenation process has perhaps been the 
most extended in the candle and the edible fats industries, the 
latter having of course received a wonderful impetus during the 
war due to the shortage of butter and the other natural edible 
fats. Other industries also have benefited from the use of 
hydrogenated products. 

In the candle industry, liquid oils themselves are of course 
useless, but by the hydrogenation processes many oils and fats 
which would otherwise be unsuitable are made very valuable. 
Similarly in the soap industry. 

With regard to edible oils and fats, oils have very limited 
uses whilst a solid fat can be made to replace butter, lard and 
the various edible fats used for example for culinary purposes 
such as fish frying. 

During the war many solid fats have disappeared from the 
market altogether or have become scarce and prohibitive in price. 
Thus to take a case of most interest to the leather trade, that of 
tallowvery large quantities of tallow are used in hand stuffing 
and also in drum stuffing but the price during the war has risen 
300 to 300 per cent. In England therefore substitutes have been 
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sought for tallow in the leather industry, and one of the most 
important changes which have taken place in the application of 
oils and fats to leather during the war has been the substitution 
of hydrogenated fats for the usual fats such as tallow and stear- 
ine. Of the oils which have been found most suitable for harden¬ 
ing by this process to replace tallow and other stuflSng greases, 
seal and whale oil are perhaps the most important. For edible 
purposes, oils of vegetable origin such as cotton seed oil have 
been the most valuable for hydrogenation. 

The hydrogenated product differs from the original oil not 
only in being harder, (which constitutes its. chief value) but in 
other ways. The final product is much lighter in color than the 
original oil, many of the hydrogenated substances being quite 
white like good tallow. From the leather dresser’s point of view 
this is a great advantage, for light colored greases have always 
been more in favor than darker ones. Two greases which are 
alike in all properties (such as hardness and consistence) other 
than that of color, may differ considerably in price. This differ¬ 
ence in value according to color is probably largely unnecessary 
in many cases for leather dressing purposes, and has probably 
arisen from the very doubtful and sometimes quite erroneous 
assumption that a dark oil or grease must necessarily produce 
a corresponding increase in the color of the leather. With the 
present outlook that a light colored grease is more valuable than 
a dark one, then the process of hydrogenation will raise the value. 

With many oils the hydrogenation process takes away any 
disagreeable odor. For edible fats, the vegetable oils such as 
cotton seed are chosen for hardening, although hardened fish oils 
may be so purified and de-odorized as to be quite suitable for 
food purposes. 

Another use for hydrogenated oils in the leather trade is in 
connection with japanned leather. In Germany, it is stated that 
raw linseed oil for patent leather has been largely replaced by 
hydrogenated linseed oil. Leather fat liquored with a hydro- 



genated linseed oil may be made to contain up to 9 per cent and 
'will still allow the japan to be put on top of it. 

Those tanners who are usually afraid of chemicals may look 
askance at a chemically treated oil and may think that it is not 
as good as a natural oil or fat. The same prejudice was felt 
against sulphonated oils. In the latter cases ill-informed people 
would say, ^"How can an oil containing sulphuric acid he safe ?” 
That prejudice and of course ignorance is still perhaps existent, 
but there is even less excuse for it in connection with hydro¬ 
genated oils, for the chemical treatment they receive only altew 
them in physical properties and they are incapable of exercising 
any chemical function which would he harmful either as a food 
or as a leather dressing material. 

Precautions Whicli May be Taken to Ensure a GckmI 
Color 

Before passing to the remaining method of incorporating 
oil or grease in leather, that is, the process called fat liquoring, 
it may be well to discuss some of the factors which influence the 
color of the leather. When it has been stufled either by hand, 
by drum or by dipping. 

It is unfortunate that good color should be taken as a 
criterion of quality or should be in snch demand. In many 
cases, the color itself is quite unimportant and is no guarantee at 
aU of the essential qualities of a leather. Bor instance in belting 
leather the primary qualities should be tensile strength, freedom 
from stretch and slip, and permanency. The color itself is of no 
moment at all and is not even a guide as to the other qualities. 
In fact in many cases a good color is obtained at the expense of 
the other essential properties, that is, by the special means which 
are taken to obtain a good color some of the other good qualities 
are impaired. The question is on a par with the color of sole 
leather, which is always desired light and in the production of 
which the wearing qualities of the leather may he impaired. In 
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this latter case the question is rendered ever more stupid because 
the grain, of the leather is either buffed off or blackened before 
the boot is sold. Short of being able to educate the public and 
through them the manufacturers to a better understanding of 
the meaning of the color of leather, the tanner and the leather 
dresser are bound to supply what is deman,ded. 

The influence of the amount of moisture in the leather has 
already been fully described as well as what causes the darkening 
effect when oil or grease is present as a film on the surface of the 
leather. The color of the leather itself apart from the presence 
of grease, that is, the color the tanned leather would possess if 
dried out as carefully as can be, has of course a very great in¬ 
fluence. If the natural color of the leather itself be dark it is 
impossible to expect a light qolor when stuffed. The nature 
of the tannage plays a great part. It can hardly be expected for 
instance that a leather tanned with mangrove can yield as light 
a color as one tanned with gambier. Where a good color is desired 
therefore in stuffed leathers, the preliminary tannage must be 
talcen into account and light colored tannages should be chosen 
where possible. If the crust leather be dark then something 
can be done to lighten the color before the leather is stuffed. 
(The darkness of the dried out crust’ leather may, however, be 
deceptive. It may not be due to the actual color of the tanned 
grain but may be caused by surplus tan in the grain, which 
would possibly be quite removed in the treatment usually given 
before stuffing.) If, however, the leather is actually a dark 
color, something may be done to improve the color by sumaching. 
This was at one time an almost universal process to apply to all 
leathers before being stuffed. The leather is soaked back in 
water and then either drummed or paddled in a warm, fresh 
infusion of sumach, to which a little gambier is also sometimes 
added. This produces a marked improvement of the color, 
which seems to be due to the sumach stripping some of thf' 



darker colored tan from the surface and replacing it with its 
own lighter colored tan. 

Instead of using a drum or a paddle a vat may be used in 
which the goods are left immersed for several hours or even 
days. This vat is strengthened up with sumach occasionally 
and may be warmed up before each lot of goods is immersed. . 

As dressers of curried leather very often buy many different 
classes of leather in the crust form, if no preliminary treatment 
were given, the color of the final leathers would vary very much 
according to the original tannage. Besides giving a sumach 
bath as just described many dressers scour the tanned goods. 
This of course precedes the sumaching. The goods are soaked 
back and then scoured by machine with a supply of water. This 
removes the bloom and surface tan and helps to produce more 
uniform results. The leather is then sumached. Of course by 
both these processes a proportion of the tan is removed and 
weight is lost so that the two processes are only given on best 
class goods or where weight is not the only consideration. 

A leather which has become stained during the processes 
of tanning will of course still show the stains in the stuffed 
leather. For instance a leather which has been lime blasted or 
which has not had the lime properly removed before tanning wiU 
still show the stained effects after stuffing. With leathers which 
are badly stained and which are not made suflBciently even in 
color by scouring and sumaching it is often the practice to 
*‘clear” them by means of bleaching agents such as a weak solu¬ 
tion of sulphuric acid. This practice is usually condemned on 
the grounds that the permanency of the leather may be very 
much impaired. 

The extent to which the leather is tanned also plays an 
important part. An undertanned leather takes the grease badly 
and will produce a poorer color when stuffed than a well tanned 
leather. Similarly an over tanned leather, one with an excess 
of free tanning matter, will produce an inferior color. By 
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scouring and sumaching, as just described, both these defects 
are remedied to some extent, the scouring will reduce the over- 
tanned effect and the sumaching will make good the deficiency 
in tanning so that more or less uniform conditions with regard to 
extent of tannage are obtained. 

Next to the original color of the leather the amount of 
moisture in the leather plays the most important part in the 
production of a good color and this has already been fully dis¬ 
cussed. 

Amount and Nature of Grease Used 

It goes without saying that the amount of grease in the 
leather has a very great influence on the color. The more grease 
that is incorporated the more difficult it is to obtain a light 
color. 

The nature of the grease also has an important bearing on 
the color. The softer or more oily the grease the less of it can 
be taken up by the leather without becoming dark or oily on 
the surface. It is this which has made the use of hard greases 
such as paraffin wax and stearine so popular and which has 
brought the methods of drum stuffing and dipping to such prom¬ 
inence, since by the use of these methods and greases much 
larger quantities of grease can be incorporated without produc¬ 
ing dark oily effects on the grain. The harder the grease and 
the lower the proportion of oil in it, the more can be incor¬ 
porated and stiU maintain a good color. Apart, however, from 
the question of hardness, the character of the grease has an 
influence on the ease of penetration and upon the color of the 
final leather. Thus a grease which will emulsify with wat^ 
will penetrate the fibres much more readily than a non-emulai- 
fiable one. 

In0uence of Degras 

It is for this reason that many curriers always prefer to 
have a proportion of sod oil or degras in stuffing mixtures. 
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These materials, which are products of the manufacture of 
chamois leather in which cod oil is allowed to become oxidised 
as already outlined, are emulsifiable with water. In fact as 
they usually come on to the market they already contain a fair 
proportion of water, 20 per cent being quite common. They 
confer this property of mixing freely with water upon other 
greases to which they may be added. They are therefore very 
valuable adjuncts to stuffing mixtures. The property of mixing 
with water is a valuable one from the point of view of pene¬ 
tration. Since the leather is always stuffed wet (with the ex¬ 
ception of dipping—in which case degras and sod oil are not 
used) the presence of a proportion of either of these two greases 
helps the stuffing mixture as a whole to penetrate the leather 
more readily. This is caused by the lower resistence of the wet 
fibre against the penetration of grease which is more or less 
miscible with water. It is akin to the penetration of oils by 
the process of fat liquoring which will be dealt with later. Not 
only is the color of the leather improved by the better penetra¬ 
tion caused by the presence of an emulsifiable grease such as 
degras, but the leather itself is improved in quality. The bet¬ 
ter penetration of the fibres produces a mellower and fuller 
feel or what is sometimes called a well nourished leather. 

Emulsifiable Greases 

Recently there have been placed on the market several solid 
greases which are emulsifiable with water. Something will 
be said later about the process of sulphonating or sulphating 
oils which is now largely practiced and which will render an 
oil which is ordinarily quite non-mixable with water, capable 
of being emulsified quite easily. Tor instance, if a few drops 
of say castor oil or cod oil be shaken up with water, the two do 
not mix or emulsify. The oil may be broken up into smaller 
globules but they will fairly quickly come together again and 
form a layer on the surface of the water. By the process of 
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sulphating either of these two oils, the remaining products are 
very similar in appearance to oils, they feel oily and produce 
the same effects as oils. When used on leather they lubricate 
the fibres and produce the same softening effects as ordinary 
castor or cod oils. They differ, however, very materially in 
the way in which they behave towards water. If a few drops 
of sulphated oil be shaken with water, instead of coming to¬ 
gether again and rising to the surfaces the oil is separated into 
countless small globules, so small that they are beyond the limits 
of unaided vision, and the appearance of the mixture is milky. 
The globules are so small that they do not answer the forces of 
gravity but they remain in suspension in the liquid for a great 
length of time. This is called an emulsion. (Ordinary milk 
is an emulsion of cream with water.) Oil in this extremely 
finely divided condition will readily penetrate wet leather. Such 
oils have been known for a long time but the last few years 
have seen a similar process applied to solid greases. Nowadays 
it is possible to obtain greases as hard as paraffin wax which 
are emulsifiable with water. Of course, the grease in the solid 
form is not emulsifiable but when the solid greasei is melted 
and the liquid grease then shaken with water and emulsion is 
obtained. On cooling such an emulsion the grease may not 
separate out but the tiny globules will be solid. If such greases 
are used in drum stuffing, they wiU, of course, first be melted 
and their properties of emulsification will come into play. They 
will penetrate wet leather much more readily and they will sep¬ 
arate the fibres and produce a better filled and nourished leather 
than greases which are not emulsifiable. The effect on the 
color will also be a good one. Such greases need not necessarily 
be used alone to allow of their emulsifiable properties being 
used, they have the property of conveying this property to other 
greases with which they are mixed. It is, therefore, quite com- 
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mon to use only a proportion of these emnlsifiable waxes or 
greases in the drum stuffing mixtures. 

The use of such materials enables good color to bei obtained 
more easily. 

Instead of adding one of the solid emnlsifiable greases to 
the stuffing mixture many leather dressers use the sulphated 
oils just mentioned. Where particular firmness is desired the 
solid may be used but in many cases oil is a constituent of the 
drum stuffing mixture. By one of these the oil ordinarily used 
may be replaced by one of these sulphated or soluble oils which 
will render the whole of the stuffing mixture in a condition to 
be more easily absorbed by the leather. 

Removal of Grease From tlie Surface 

Since one of the commonest causes of dark color in curried 
leather is the presence of oil on the surface it naturally follows 
that one of the best means of improving the color of stuffed 
leather is to remove the grease from the surface. This is not 
as easy as might appear. An ordinary degreasing apparatus in 
which the whole leather is immersed in a grease solvent is not 
suitable because it would have to remove far more grease than 
would be feasible, in order to improve the color. An ordinary 
degreasing plant would not remove the grease only from the 
surface and that is what is required. Certain aqueous degreas¬ 
ing agents are, however, sometimes sold. These are really or¬ 
ganic grease solvents which are emnlsifiable with water. A small 
proportion of these materials along with water is placed in a 
drum with the leather it is desired to degrease. It is claimed 
that, by drumming, some of the surface grease is removed and 
the color is improved. 

There are also methods available involving the use of al¬ 
kalies which will remove the grease from the surface. 

Methods of improving the color which involve actual bleach- 
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ing processes such as the alternate use of sulphuric or oxalic 
acid and soda need not he described here. 

In connection with this question of removal of grease it might 
be pointed out that even if the whole of the grease be removed by 
a proper degreasing plant, some of the effects of the grease are 
not removed. In other words, a leather which has been stuffed 
or oiled and then had the whole of the grease or oil removed is 
not the same as a leather which has never been oiled or stuffed. 
The separation of the fibres will not have been interfered with 
by the removal of the grease. The tensile strength, although 
lowered by the degreasing operation will still be higher than a 
leather which has never been stuffed. The effect on softness 
and pliability will also remain after degreasing, in fact the 
leather may be softer after degreasing than before, particularly 
if the grease used in stuffing has been a hard one. The effect 
on the color may also be beneficial, for instance, if the leather 
be dark in places due to surface grease, a degreasing process 
will remove it and make the color uniform. For certain classes 
of goods, therefore, degreasing may usefully be employed, for 
instance, in some cases the presence of grease itself is not de¬ 
sired and yet a soft flexible light colored leather is wanted. 
One way of producing this is first to impregnate the leather 
in the usual way and then remove the grease. 

Fat Liquoring 

A discussion of this process will be rendered much easier 
if what has already been said about the application of oil to 
leather is borne in mind. 

The process of fat liquoring is merely a special form of ap¬ 
plying oil to leather. In the processes already described the 
oil or grease is applied in its natural form, and any variations 
which are possible are made in the condition of the leather, 
temperature of the greases, etc. 
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IB spoken of nn emulsion of oil and soap is usually thought of 
so that in what follows, suoh a mixture must be underetood 
although most of what is true for an oil and soap emulsion is 
also true for the other types of emulsion just mentioned. 

An emulsion is not necessarily one of oil in water, many 
other substances may he emulsified, in fact it is possible to 
emulsify a solid. 

Professor Meunier has carried out researolies on the for¬ 
mation of emulsions and of the causes which lead to stability 
of the opposite and the writer is indebted to him for some of 
the following points dealing with the theory of emulsions. Cer¬ 
tain factors are common to all emulsions whether produced by 
oils or gummy substances or even solids, but in the following 
considerations special emphasis is laid on the type of emulsions 
used in fat liquoring leather, that is, emulsions ot oil in water 
produced by means of alkali, soap, or other agents. In fat 
liquoring, tile aim is to produce a permanent or stable emulsien, 
and to avoid conditions which would break up the emulsion, 
whilst in other industries, the foimation of emulsions is to be 

it be left at rest, the emulsified particles hove no tendency to 
coalesce, agglomerate or finally to separate from the intergranu- 
lary medium in the form of a homogenous mass. Amongst tlie 
most remarkably stable emulsions one may cite the case of the 
eil emulsions of egg yolk and of milk. It is possible artificially 
to prodiiee emulsions which maintain their stability for months 
or even years such os those obtained by prolonged agitation of 
wool grease with alkaline water or the emulsions of lubricating 
oils that are sometimes produced in the condensed wster from 
steam engines. 

Sometimes it happens that a separation occurs which may 
be mistaken for a breaking of the emulsion;. Thus when the 
intergranulsr substance (the medium in which the substance is 
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liquid. Tlie Inltor ciwo is one of true separation ci tlie oil from 
Lho ollior liquid whilst the formor is morely a separotion of the 
onuilsion iiself from an oxeess of tho liquid. 

'i’l'uo emulsions of oil in water aro ehoroeterized by being 
inoto viscous than the oil from whieh they are made. 







are made by impregnating a iilter paper with colloidal solution 
of collodion in acetic acid. By varying the strengtli of the 
solution of the collodion, the pores of the filter papers are made 
of definite size. By passing the emulsion through various of 
these filters until one is found which is the limit which allows 
the particles of the emulsion to pass tlivough, it is possible to 
determine the size of the emulsion particles. 

Determinations made on these lines have shown that the 
globules in a typical oil emulsion may he smaller than the micron, 
that is less than one tliousandth of a millimetre. Lewis has 
stated that in stable emulsion of oil in water the particles are 
not larger than 0.4 of a micron in diameter. These figures show 
that the emulsion particles arc larger tlian the colloidal particles 
in a colloidal solution but the differences are not sufficiently large 
to place the two classes of particles in different orders. It is in 
fact probable that there exists a regular gradation in the dimenr 
sions so that the largest colloidal particles approach the size of 
the smallest emulsified particles. In otlier words there is no 
clear line of demarkation between the dimensions of colloidal and 
emulsion particles. Several facts support tliis tlieory. Emul¬ 
sion particles are subject to the Brownian movement in the same 
way as colloidal particles, that is, seen under the miscrope, the 
emulsified particles and the colloidal particles, instead of moving 
in the liquor in straight lines up or down according to wliother 
they are lighter or heavier than the liquid, they move Jerkily 
with a to and fro motion in any and every direction. The 
Brownian movement is also experienced by bacteria and other 
minute bodies. One explanation is that liquids are eompoaed of 
elastic molecules in constant motioo. These incessant move¬ 
ments of the molecules of the liquid, acting upon the insoluble 
particle, i. e., the emulsified particle, or the bacterium, do not 
exactly neutralize one another but exert a localized action on the 
particles, causing them to move first one way and then another. 

In the second place the emulsion particles as well as colloidal 































































oil depends largely upon the extent to wliioli it has been neu- 
Iralized. If it he slightly aeid, as eoinmereial siilphonated oils 
often are, the elteet on the suvtaeo torsion and upon the emul- 
silieation is mnoh slighter than it neutral or slightly alkaline. 

Effect of Sulphonated Oils Upon Surface Tension 


This effect of the sulphonated oil npon the surface ten¬ 
sion is explained (11 by the hydrolyzing and saponifying ac¬ 
tion of the sulphonated oil, and (S) by tho eolloidal charaeter 
of tho solution of tho sulphonated oil. 

That tho sulphonated oils hove a hydrolyzing action upon 
other oils is explained by analogy with other sulphonated 
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colloidal solution of the soap and thus the emulsion is destroyed. 
It is for thia reason that fresh egg yolka are to he preferred 


preserved or salted egg yolks, for the maMng of emulsions for 
When neutral soaps are used for making emulsions, they 


are hydrolized in -water to a certain extent to yield alkali on the 
one hand and free fatty acid on the other hand. The free alkali 
exerts its powerful emulsifying properties upon the oil. In thia 
ease there are three agents helping to produce emulaificotion, 
alkali, the colloidal solution of the soap, and the fine emulsion 
of the free fatty acid. 

Potash soapa, that is, aoft soaps have stronger emulsifying 
properties than aoda or hard soapa. 
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Soaps whicli contain salt are to be rejeoted for the making 
of emulsions for the reason just outhned. 

Formation of Emulsions by Means of Oil Solvents 

If a solid or liquid substance which is insoluble in water be 
dissolved in some other liquid which is miscible with water and 
if this solution be then poured into water, emulsions are usually 
produced which are very stable. Thus if an oil be dissolved in 
alcohol and this solution be poured into a large volume of water 
the oil is thrown out of solution in the form of an emulsion. 
Unfortunately very few oils with the exception of castor oil 
are soluble in any solvent which is miscible with water. A sim¬ 
ilar sort of thing is obtained by a mixture of a sulphonated oil 
with csrbon tetrachloride. If the oil to be emulsified be made 
into a creamy paste by adding to the shove mixture, a product 
is obtained which diluted with water yields a very permanent 
emulsion. 

Since the emulsifying properties of an oil are in proportion 
to its acidity, it follows that any factors capable of developing 
this acidity will increase the emulsifying properties. Von 
Tiechem, many years ago, observed that when any substance con¬ 
taining water was immersed in oil, the surface of this aubatanee 
became covered with a profuse vegetative growth of mould, par¬ 
ticularly the common green mould, penicillium glaucum. 
Amongst the filaments of the mould white nodules of another 
substance were found, whieh proved to be the fatty acid. The 
production of fatty aeids was caused by the dceomposition of the 












amount of moisture in the leather before drum stuffing, 
fat li(iuoring, tin; oil is applied with a large excess of water 
80 that the amount of moisture in the leather is not so im- 
portiint. (It is true that some workers squeeze or partially dry 
tile leatlun' before fat liquoring and also adjust the amount of 
wat(u* in the; fat li(|uor so that the whole of idle oil and the 
water is absorbed in tin* drum, but generally speaking the ob- 
jtHiis of fai-li<iuoring are best achieved by having the leather wet 
and lh(‘ fat li<iuor containing sudicient water so that after fat 
li(lin»ring, clear wat(‘r lamiainB in the drnm. The former plan 
may make the absorption of the oil easier since the fat hquor can 
be (aken np liodily, instead of the leather having to exercise a se- 
letitive absorpi.ioii for the oil from the water.) Another main 
diiT<‘rene<‘ bcitwcicn fat li(pioring and either oiling or drum stuff¬ 
ing is that in the former soap is taken up by the leather and 
this may play an inpiortant part wliidi will be discussed later. 
The ahov<‘ ar(‘ thcrt'fore i.he main points which distinguish the 
proca'ss of fat litpioring from oiling the grain and from which 
arise the Hpe(iial advantag(^H of the one over the other. 

Advantages of Fat Liquoring Over Oiling 

(1) Hpeed. The most obvious advantage is that of speed. 
In oiling, eaeli piece of leather has to be treated separately. 
In fat li(jUorijig the oil is applied in one mass to many pieces 
of leaduir. 'riie oil in fat liquoring is absorbed in half an hour; 
wilh bad her wbieh has been oiled the absorption is dependent 
upon die drying of the leather and may take days. The saving 
of Ifdior in handling the goods is also very considerable. ^ 

(2) TJnifonnity. In oiling, only the surfaces receive the 
application of the oil and although the oil is absorbed or drawn 
in as tlie leather dries yet it cannot very easily be absorbed 
and distributed evenly throughout the whole piece of leather. 
It is also of course very difficult to regulate the amount of oil 
to suit different thicknesses of leather. In fat liquoring, the 
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oil is driven right to the interior of the leather so that all the 
fibres are lubricated evenly. When oiling by hand it is diffi¬ 
cult to give definite quantities of grease, whilst in fat liquor¬ 
ing the amount can be gauged quite accurately on the weight 
of the leather. 


Softness of Leather 

The fact that in fat liquoring the oil is distributed evenly 
throughout the leather renders the leather produced much softer 
than a corresponding amount of oil would do if applied by hand. 
The effect of even a very small amount of oil in softening 
leather and making it flexible when applied in the form of a 
fat liquor is very striking. Tor instance a leather which has 
been fat liquored so as to contain 5 per cent of oil when dried 
and finished may be extremely soft, whereas if the same amount 
of oil had been applied by hand the leather would be much less 
soft or flexible. This is the great advantage of fat liquoring 
over any other process of incorporating oil in leather that a 
very small amount will make the leather soft and flexible. There 
are many cases where a leather is required extremely pliable 
but which must not contain much grease. Tor instance, mod¬ 
em shoe upper leather. These must, of course, be mellow 
and flexible yet they must not contain much grease or the leather 
would not take on the high polish which is demanded. The 
process of fat liquoring allows these two objects to be achieved 
in a way which no other process would give. The greater soft¬ 
ening powers of a given quantity of oil when applied in the 
form of a fat liquor than when applied to the surface by hand, 
must be ascribed to the more finely divided condition in which 
it is applied to the leather as well as to the fact that the me¬ 
chanical action of the drum makes the oil penetrate more read¬ 
ily to the interior of the leather. 
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Color 

The color of leather which has been fat liquored will gen¬ 
erally be lighter and more uniform than one which has been 
oiled, although this is not true of very heavily tanned leather 
in which the oil on the surface exerts a protecting action against 
oxidation and darkening. The process of fat liquoring is not 
usually applied to heavily tanned leather for the object of main¬ 
taining a light color. For this purpose a coat of oil on the 
grain is more suitable since the latter produces its effect by 
remaining on the surface and preventing the soluble tanning 
matters from coming to the grain. A fat liquor applied in this 
case would not answer the purpose because not only would the 
oil penetrate into the leather, but being carried out with excess 
of water some of the soluble matters will be removed from the 
leather. The point referred to, that the color of fat liquored 
leather is lighter than that of oiled leather, applies to dyed 
leathers. Leather to be dyed should not contain free oil on the 
surface, not only so that the darkening effect of the film and 
oil should not come into play but also in order to render the 
dyeing process itself easier. Oil on the grain of the leather 
before dyeing will tend to prevent the dye from striking easily 
and evenly. Since dyed leathers are required soft and flexible 
and since the presence of oil is necessary to this end, the oil 
must be applied in such a way that the grain is left free from 
a film of oil. The process of fat liquoring enables this to be 
done. The fat liquor may be given either before or after dyeing 
and if done satisfactorily the color of the final leather will be 
even. If the fat liquor is applied before dyeing the oil should 
thoroughly penetrate the leather so that the process of dyeing 
is not made difficult. If the fat liquor is applied after dyeing, 
since the leather can be dyed in the quite grease free state, the 
leather should similarly be even in color, although precausions 
must be taken that the fat liquor does not remove, or strip or 
affect the dye. 
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The process of fat liquoring is not given with a view to 
increasing weight so that no comparison of its advantages over 
drum stuffing can profitably he given. Its main use is in mak¬ 
ing leather soft and supple without the use of large quantities 
of oil. This is of special value (1) in leathers which are to 
he dyed and in which an excess of oil would darken the color 
and make it uneven, (2) in leathers to he glazed, such as mod¬ 
ern shoe upper leather in which the presence of grease on the 
surface would prevent a high polish. 

Although the process of fat liquoring is not often used 
with a view to obtaining great weights yet it should be pointed 
out that by this method it is possible to incorporate large quan¬ 
tities of oil without making the leather feel or appear greasy. 
Much larger quantities of oil can be incorporated in leather 
by this means than by any other without producing greasiness. 
Drum stuffing and dipping processes allow large quantities of 
grease to be absorbed without greasiness but in these eases it 
is due to being able to use hard greases of high melting point 
In fat liquoring the property is not due to the use of hard 
greases, because the material is liquid, but is due to the fine¬ 
ness of division of the oil and the fact that the finest fibres are 
coated with the oil. It may be asked how it is that of two leath¬ 
ers containing exactly the same amount of oil, one of which 
has been fat liquored and the other one merely oiled or hand 
stuffed, the former will be more or less greasy in feel and ap¬ 
pearance than the latter. It is due entirely to the fineness 
of division. Professor Proctor writing on the influence of 
moisture, etc., on the penetration of oils and fats into leather 
says, "It may be concluded that oils and fats have little power 
in themselves of isolating the fibrils, and that this must be ac¬ 
complished by other agencies, since if they are still adhering 
together, the fats cannot penetrate them. Hence the necessity 
of moisture, and the importance of powerful mechanical treat- 



ment, which will work the minute globules of oil between the 
fibrils. In the case of tanned leathers, the last condition is 
less important, since the fibres are already isolated by the tan¬ 
nage, and capillarity assists the penetration. Even in this 
case the distribution of the fat is much assisted if it is already 
in a state of fine division or emulsification, and if the surface 
tension between it and water is low.” 

It will be seen that a fat liquor presents just the right con¬ 
ditions for this completion penetration of the finest fibrils. The 
oil is itself in an extremely fine state of division, and the me¬ 
chanical action of the drum assists the penetration by forming 
the oil through the spaces and by the constant movement of the 
fibres over one another. 

When the oil is not completely split up in the leather over 
the whole fibres but is present in larger drops than it can be 
more easily squeezed out, and the leather both feels and appears 
greasy, but when it is thoroughly emulsified and therefore ad¬ 
herent to the fibres it cannot be expelled by mechanical means 
and the leather does not feel greasy. 

It is for this reason that by fat liquoring, large quantities 
of grease can be incorporated and the leather yet remain not 
greasy. 

The penetration of oils and greases is also dependent upon 
surface tension as well as upon the fineness of division. 

Class of Oils Used in Fat Liquoring 

Most of the common oils can be made into the f orm*of emul¬ 
sions by means of soap so that it is not surprising that recipes 
for fat liquoring leather include the use of very diverse kinds of 
oil, although two or three stand out above the rest as being 
most suitable for application to leather. Every leather dresser 
has his own special formula for making a fat liquor which he 
usually invests with wonderful projverties and which he regards 
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as giving results unobtainable by any other fat liquor. A list of 
these special fat liquors would fill a book so that only examples or 
types will be given. 

The class of oil used will depend upon the class of leather 
to be treated. A leather to receive a high glaze will require a 
different fat liquor from one to be finished dull. 

Perhaps the first fat liquor to be used in leather making 
was egg yolk. This was used in connection with alum tawing 
and helped to give softness and fullness. Egg yolk is really an 
emulsion of oil in water together with a certain amount of 
albuminous matter. The amount of oil is about 30 per cent and 
it very closely resembles olive oil in chemical properties. When 
the Dongola tannage or a combination alum and gambier tan¬ 
nage was first introduced, it owed its success largely to the use 
of the alkaline liquor which is obtained when the surplus oil is 
washed from chamois leather. As already mentioned, in the 
making of chamois leather the skins are impregnated with cod or 
seal oil which is allowed to oxidise partially. The excess of the 
oil is washed out by means of soda and when freed from the 
soda is called sod oil. This oil contains a proportion of water 
and owes much of its success as an oil for application to the 
leather, to the fact that it is readily emulsified with water. The 
alkaline liquor itself before separation, of the oil will be a very 
good emulsion and as such will be readily absorbed by leather. 
The use of this material in the combination tannage of alum and 
gambier was perhaps the first direct use of an artificial emulsion 
and opened the way to the modern, practice of fat liquoring. 
It would soon be found that this alkaline liquor from chamois 
leather*making owed its property of being readily assimilated by 
leather to its emulsion form and from this it would only be a 
short step to the use of emulsions made from oil and soap which 
nowadays form the bulk of the fat liquors. 

Drying oils such as linseed are generally regarded as un¬ 
suitable, and most observers agree upon this. With regard to 
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te well to recapitulate. The true oils and fats (which alone can 
furnish soaps) may he regarded as compounds between glycerine 
as the4)ase and fatty acids os the acid portion, of the salt. When 
such oils are hydrolysed or saponified, which con be carried out 
either by steam or by means of alkali, the glycerine ia split off 
from the fatty acid. If the hydrolysis has been produced by 
steam, the fatty acid itself is left. ' This is either an oil or a 
solid fat sueh aa stearic acid. If the hydrolysis has been brought 












































the soap or the oil or both or give a qiiite different type of fat 
liqnor, that is instead of giving an oil and soap fat liquor, he 
may give an aeid fat liquor, that is a sulphated oil fat liquor. 
By giving the same method of dyeing and the same eombination 
of dyes it will probably be found that the final ahsde of leather 
is quite different, and that to get the original shade of color it 
may be necessary to give a quite different mixture of dyestuffs. 

Formulae for fat liquora, although of interest as types, 
should not be taken too rigidly. 

In connection witft tne difference between a hard and a 
soft soap for fat liquoring, M. G. Lamb says, “that the use of 
a hard soap is generally speaking not to be reeommendcd in 
fat liquoring operations especially when a maximum of soft¬ 
ness is required. A hard soap cements the fibres of the leather 

The resulting leather is flat and devoid of the plump soft elastic 
feel that a properly fat liquored leather possesses, and this is 
markedly the ease if the goods are subjeeted to heavy pressure 
in glazing. The soap that is a component part of a fat liquor 
should be a soft (potssh soap) which has not the tendency just 
mentioned to harden the leather even if by mischance the goods 
are over fat liquored. Soft soap oil emulsions are moveover 
more easily prepared than hard soap emulsions.” 

Varioua attempts have been made to account for the ab¬ 
sorption of the oil and soap from a fat liquor. The soap does 
not merely serve to keep the oil in the emulsion form but ie 
itself absorbed hy the leather. It may seem strange that a sub¬ 
stance which is so soluble in water ss soap should be removed 
by leather, and it is not surprising therefore that theories have 
been put forward that the soap actually combines with the 
leather or acts upon some constituent of the leather. 

Thus one theory states that (in the esse of ehrome leather 
which was the first to he fat liquored) the soap combines with 
the chromium in the leather to fonn a ehrome soap. 
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J. B. Salamon says that the generally accepted view is that 
the soap becomes hydrolyzed into its alkali and fatty acid con¬ 
stituents and that the acids enter into some form of combina^ 
tion with the basic chrome salts on the tanned fibres and pro¬ 
duce a chrome soap, this insoluble soap being found in the in¬ 
terstices of the leather and producing a waterproof and pliable 
product. This theory is not sufficient to account for the differ¬ 
ences produced by a hard and a soft soap Just mentioned. If the 
above theory of the formation of a chrome soap be correct, the 
effects of a hard and a soft soap should be the same, since the 
chrome soap compound yielded by either kind is the same, where¬ 
as in practice a considerable difference in result is observed, the 
use of a hard or soda soap having the tendency to make the skin 
“cakey” when subjected to the pressure of the glazing machine. 
This chrome soap theory does not account for the fact that a 
soap and oil fat liquor is taken up by vegetable leather in which 
there is no possibility of the formation of a metallic soap such 
as a chrome soap. 

Even with chrome leather in which it might be possible to 
have formed a chrome soap, no evidence of such is available. A 
chrome soap is soluble in certain solvents, but if a fat liquored 
chrome leather be washed in such a solvent no chrome soap is 
removed from the leather. 

There are other arguments against the chrome soap theory. 
Thus if a fat liquored chrome leather be degi’eased by a suitable 
grease solvent, the final leather may be softer than before the 
grease has been removed. Of course if the leather had received 
no fat liquor at all it would not have been as coft as in either of 
the two cases. If it be argued that the grease solvent does not 
remove the chrome soap, which therefore is left to produce the 
softness, it can be answered that a similar effect may be produced 
by fat liquoring with an emulsion containing no soap, in which 
case there can be no formation of a chrome soap. The effect of 
a fat liquor is therefore either (1) that the leather removes the 
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soap and oil from the emulsion part of which is not removable 
by a grease solvent or (2) that the oil and soap produce a physi¬ 
cal change in the fibre which is maintained even when the oil 
and soap are removed. This change in the fibre may be one of 
greater fineness of division. 

Instead of nsing a separate soap and oil for making a fat 
liqnor, some tanners nse one oil and partly saponify it. Thns if 
an, oil be taken and heated in a steam jacketed pan and alkali be 
added to it and the whole stirred, the oil will be converted into 
soap. If insuflScient alkali be added to saponify the whole of the 
oil, some of the oil will be converted into soap and the remain¬ 
der will remain in the oil state, so that a nseful fat liquor can 
be made in this simple way. 

Types of Fat Liquor 

The commonest type of fat liquors is the one in which an 
oil is emulsified by means of a soap. Sometimes other additions 
are made for certain specific purposes. Thus it is common, to 
add a small proportion of an alkali such as borax. Sometimes 
glycerine is also added and other substances such as flour may be 
added. The use and function of these materials will be dealt 
with later. Another quite distinct type and one which is be¬ 
coming very common is the use of an oil which is emulsifiable 
without the addition of soap or special emulsifying agent. This 
type includes the so-called sulphonated oils and also one or two 
special types of oil of self-emulsifying properties. The sul- 
phated oils have already been mentioned when dealing with 
the question of ease of penetration cf oils. Both classes will be 
discussed later but at this juncture it may be mentioned that 
these emulsified oils are usually ordinary oils which have been 
chemically treated with sulphuric acid or other chemical sub¬ 
stance, which treatment alters the character and composition of 
the oil in such a way that although they remain oily in appear¬ 
ance and feel, yet they mix or emulsify readily with water. The 
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introductioa of these emulsifiable oils has opened up quite new 
methods and possibilities of fat liquoring. They may be used 
alone or along with other oils or even in conjunction with a com¬ 
bined oil and soap fat liquor. There are therefore many types 
of fat liquor possible and each type may now be considered more 
in detail 


Oil and Soap Fat Liquors 

The emulsion produced when an oil is mixed with soap is 
still the commonest type of fat liquor, although recently the use 
of sulphated oils or acid fat liquors has reached very large pro¬ 
portions. As already mentioned, the choice of oils is a wide 
one and either a soft or a hard soap may be used. In either 
case the general methods of making up the emulsion are similar. 

Methods of Making Oil and Soap Fat Liquors 

The commonest and perhaps the best way of making an 
ordinary oil and soap fat liquor is to dissolve the soap in hot 
water and to add the oil in a fine stream or in small portions at 
a time to the hot soap solution stirring vigorously all the time. 
The stirring or agitation plays a very valuable part in emulsify¬ 
ing the oil. In most works where fat liquoring is at all -widely 
practiced a special stirring apparatus or emulsifier is in use. 
This usually consists of a vessel shaped like an ordinary barrel 
but oval instead of round, standing on one end with the other 
end open. Two sets of revolving blades are placed in the vessel 
with the axles vertical and rotating in opposite directions so that 
& maximum agitation occurs. With a very good fat Mqupr an 
emulsion made in this way will remain stable for days without 
separating out, but where the fat liquor is made on the premises 
where it is to be used it is customary to prepare it immediately 
before use or at any rate to place it in the emulsifier before use, 
so that the particles of oil are very finely divided. If such addi¬ 
tions as borax or flour are to be made they can be added to the 
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emulsifier during stirring. The main point to be observed is 
that the oil should be added to the hot soap solution and not the 
soap to the oil. If such an emulsifier as just described is not 
available a simple form of agitation can be made out of a cylin¬ 
drical wooden vessel shaped like a drain pipe. A metal disc, 
perforated with holes, which just fits the inside of the vessel is 
provided with a wooden handle so that by pushing it up and 
down in the liquid in the vessel violent agitation is set up. The 
soap solution is poured in first and then oil is added in stages. 

With fat liquors of the second type, that is made from the 
self-emulsifiable oils, the preparation is much more simple, and 
no special stirring apparatus is needed. By merely pouring 
these oils into water a stable emulsion is formed. Such a fat 
liquor need not therefore be prepared until the very moment it 
is required. This perhaps is one reason for the popularity of 
this class of fat liquor. 

The following examples quoted by Lamh may serve as types 
of fat liquors: 

I. For chrome calf: 

1 gallon castor oil, 

3| lbs. soft soap, 

^ lb. egg yolk. 

II. For vegetable tanned calf: 

2 gallons sod oil, 

6 lbs. soft soap, 

1 lb. egg yolk. 

These quantities are for 300 to 400 lbs, of leather struck 
out ready for fat liquoring. 

The soap is dissolved by boiling in as small a quantity of 
water as possible (one gallon of water to each 31 lbs. of soap may 
be taken as a standard). The oil is added to the hot soap solu¬ 
tion, stirring aU the time and the mixture boiled for a short 
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time. Wlien the mixture has cooled down to below 100 degrees 
F. the egg yolk, first mixed with a little water is added. It is 
essential that the egg yolk be not added whilst the liquor is hot 
because it would be coagulated by the heat. Such a fat liquor 
should then be transferred to the agitator before use and warmed 
to the desired temperature. If the fat liquor contains no egg 
yolk the same care to avoid too high a temperature need not be 
exercised. Such a fat liquor may be made in buUc and stored 
in barrels and the correct quantity placed in the agitator at a 
time, or if the agitator is big enough the fat liquor may be made 
in it and measured quantities withdrawn from it as required. 

With an oil and soap fat liquor containing no egg yoUr, the 
soap should be dissolved in a small volume of boiling water and 
the oil poured in gradually, stirring vigorously all the time. 

Both the above fat liquors contain egg yolk and are intended 
for high class goods. A type of a cheaper fat liquor suitable for 
chrome kip sides to be finished dull is as follows: 

1-| gallons neatsfoot oil, 

1 gallon sod oil, 

2 oz. washing soda, 

6 lbs. soft soap. 

The actual process of fat liquoring is varied according to 
the class of leather. Thus with a chrome leather the tempera¬ 
ture is generally higher than with vegetable leather. Also if 
dyed leather is to be fat liquored the procedure is different from 
when an undyed leather is to be fat liquored. 

Fat liquoring is usually carried out in a drum and the best 
form of drum is that used for stuffing, that is, a hot air stuffing 
drum. It can be carried out in an ordinary drum but in this 
case some means such as the use of steam, must be provided for 
heating the drum. If a hot air drum be used the procedure is as 
follows: The drum is warmed to the required temperature by 
blowing in warm air, the goods to be fat liquored are then placed 
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in tlie drum and the whole turned until the goods themselves 
have reached the correct temperature. The fat liquor, also 
warmed to the correct temperature, is then run through the 
hollow axle whilst the drum is turning. In half an hour the 
whole of the fat liquor should have been absorbed by the leather 
but it is usual to continue the drumming for another ten or 
fifteen minutes. At the end of this time, the goods are removed 
from the drum and allowed to lie, preferably over night. Any 
liquid remaining in the drum should be clear as water. 

By the use of a hot air stuffing drum, with a traveling ther¬ 
mometer it is possible to maintain and control the temperature 
of the goods at any desired point. 

If an ordinary drum be used it is nothing like so easy to 
control the temperature, but the following may be adopted. The 
drum may be warmed by blowing in steam, the goods may be 
warmed by a previous immersion in warm water before placing 
them in the drum and the fat liquor then run in through the hol¬ 
low axle. An alternative plan is to place the goods in the drum 
along with warm water and turn for a few minutes until warm, 
the w'ater is then drained out of the drum by removing the pegs 
or by means of a skeleton door, and the warm fat liquor is run 
in through the hollow axle. 

The maintaining of the temperature at the correct point is 
one of the most important features in successful fat liquoring, 
and a hot air drum is almost essential for good work. 

The temperature should be the highest which is compatible 
with safety. There is no doubt that many of the failures to fat 
liquor chrome leather have been due to using too low a temper¬ 
ature. • 

With vegetable leather the temperature should not exceed 
120°P. (50°C.) a more common temperature is 110°F. (44°C.) 
With chrome leather the temperature may go considerably • 
higher, 140°F. (60°C.) being a suitable one, although much 
higher temperatures are safe. 
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The amount of fat liquor to be used depends on the char¬ 
acter of the leather and the softness required. The volume of 
the liquor is also an important point. Most workers aim to 
keep the volume as small as possible, that is they keep the fat 
liquor as concentrated as possible, so that all that is left 
in the drum after fat liquor is a small pool of water. Some 
workers even squeeze the leather before fat liquoring and also 
use a very small volume of fat liquor so that the whole of it, that 
is, the oil, soapi and water is taken up bodily by the leather. This 
plan certainly enables the fat liquor to be absorbed readily but 
it does not lead to uniform results. If the fat liquor be a good 
one and the condition of the goods be correct, for instance con¬ 
taining no free acid, and the temperature be right the leather 
should be capable of absorbing the oil from a fat liquor even 
when very dilute. When fat liquoring dyed leather it is often 
an advantage to keep the volume as small as possible to prevent 
an excessive bleeding of the color. 

Tlie Fat Liquoring of Dyed Leather 

The fat liquoring of dyed leather is a much more delicate 
operation than that of an undyed leather because of the effect of 
the fat liquor upon the color dyestuff. 

There are two alternatives, to fat liquor before dyeing or 
after dyeing. 

There are difficulties by either plan. If the leather be first 
fat liquored there is a danger that the dyestuff will not strike the 
color readily or evenly, and unless the leather be very carefully 
fat liquored it is much more difficult to dye it than without the 
fat liquor. If the leather be dyed first and then fat Jiquored 
there is the danger that the color may be stripped by the fat 
liquor. The latter plan is the one usually adopted. In order 
to prevent the stripping of the color by the fat liquor, M. 0. 
Lamb recommends the following plan: Add some of the fat 
liquor to a little of the partially exhausted dye bath or color the 
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fat liquor itself by the addition of a small quantity of dyestuff 
(previously dissolved) similar to that with which the goods have 
been dyed. 

For fat liquoring dyed leather the fat liquor should be as 
neutral as possible in order to prevent stripping. When fat 
liquoring before dyeing it is essential that the whole of the emul¬ 
sion should be taken up by the leather. If any oil be left on the 
surface of the leather the dyeing will be difficult and uneven. 
Something may be done to help in this direction by leaving the 
fat liquored goods in pile over a horse for several hours, prefer¬ 
ably over night, before dyeing. This will enable the fat liquor 
to be very thoroughly and evenly absorbed by the leather. 

Most of the difficulties which may arise in fat liquoring are 
more pronounced in the case of chrome leather than is the case 
of vegetable leather and it is much more difficult to fat liquor 
chrome leather than vegetable leather. 

Most of the defects produced in the fat liquoring of chrome 
leather are due to the presence of free acid in the chrome leather 
which breaks up the emulsion and liberates the fatty acid from 
the soap as a sticky deposit on the grain. 

All chrome leather when it is taken from the chrome liquors 
contains free acid. Most of this may be removed by washing 
with water but in order to remove the last traces it is necessary 
to use an alkali. This neutralization of chrome leather is there¬ 
fore a most important step in the process. If too much free acid 
be present in the leather the soap of the fat liquor is broken 
down and the fatty acid is deposited on the grain. This will make 
dyeing both difficult and irregular and if the leather is to be 
finished with a bright surface it will make glazing difficult. 
Writing on this point, M. C. Lamb says, ‘Tt is generally admitted 
by those who are concerned with the manufacture of any kind 
of chrome leather that the fat liquoring operation presents more 
difficulties than perhaps any other process incidental to the man¬ 
ufacture of this difficult tannage. Indifferent and uneven col- 
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oring of colored leather; blotchiness usually taking the form of a 
map-like marking of a greasy nature often seen on black leath¬ 
ers; a white deposit appearing on storage of black leathers; a 
general ‘‘foulness” preventing the finishing of the goods to a 
nice, bright clean and clear finish; are a few hut not all the 
defects which are only too commonly met with that have been 
brought about as the result of some treatment either before or 
during the fat liquoring process itself. 

“Perhaps the most common defect met with is due to an 
incomplete absorption of the fat liquor by the skins, with the 
consequence that the goods when dry possess a slight greasy feel 
on the exterior usually accompanied by a more or less under- 
tanned feeling of the skins themselves. This defect is brought 
about by indifferent absorption of the fat liquor with a conse¬ 
quence that the emulsified solution is deposited on the grain and 
flesh surfaces and does not penetrate through the leather, the 
goods in consequence being insufficiently nourished in the in¬ 
terior and possess an “undertanned feel” and the objectionable 
tinniness and “rattle” usually associated with this defect. One 
of the principal causes of this defect is due to the goods having 
been insufficiently neutralized by borax or other weak alkali pre¬ 
paratory to fat liquoring, the goods being subjected to the fat- 
liquoring process whilst in an acid condition. The acid in the 
leather has a detrimental effect upon soap and oil emulsions, 
causing a separation of the emulsion itself and acting upon the 
soap ingredients of the emulsion and liberating the fatty acids. 

“It will be noted from the above how important is the 
operation of neutralizing the acids in the skins by treatment 
with alkaline solutions. When fat liquoring is attempted upon 
goods which have been insufficiently neutralized the emulsion, is 
separated, as mentioned above, and will not penetrate into the 
interior of the leather, being merely deposited, as it were, on the 
outside surface. The object kept in view by the person in charge 
of the fat-liquoring operation is generally to take sufficient pre- 
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cautions to note that the goods are not rendered alkaline. When 
an excess of borax has been employed for neutralizing, the result 
upon the leather is to make it inclined to be thin and appar¬ 
ently under-tanned when a great excess has been used, or spongy 
and india rubber-like in character when the skins have been 
slightly over neutralized and rendered slightly alkaline, these 
defects being due to an alteration in the basicity of the chrome 
salt in the leather by the action of the alkali. 

“It is usually the endeavor of the operator to leave the goods 
in a slightly acid condition, but unfortunately there is no simple 
means of ascertaining whether the acid in the skins has been 
sufficiently neutralized or not. The common test is to apply a 
piece of red or blue litmus paper to the cut surface of one of the 
thickest skins, but this test is not by any means a satisfactory 
one. 

^The fact that when chrome leather has been neutralized 
and is left in a wet condition for any length of time dissociation 
of the chrome salts takes place in the fibre of the leather to such 
an extent that the goods again become acid in character, is often 
lost sight of by the foreman in charge of the goods. Skins which 
have been neutralized should be washed, dyed and fat liquored 
with as little delay as possible. 

“The defect above mentioned of the skins when in a ware¬ 
house throwing off a white spue or deposit on the grain surface, 
particularly noticeable on black leathers, is chiefly due to this 
cause, the acid in the skins causing the neatsfoot oil and soap 
fat liquor to'spue. 

“When the goods are fat liquored before dyeing, any sep¬ 
aration of the fat liquor brought about by acidity of the leather, 
or by the separation of the emulsified fat liquor itself, causing an 
uneven deposition and penetration of the liquor on and in the 
skins, will eventually cause an uneven dyeing effect. 

“A leather which has been thoroughly fat liquored usually 
requires no special preparation before or after seasoning prepar- 
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atory to glazing. In the case of leathers which have been over¬ 
fat liquored and which in consequence have a tendency to greasi- 
ness on the grain surface, it is usually customary, in order to 
obtain a bright, clear glazed finish, to treat the leather with a 
weak acid solution; the acids usually employed for this purpose 
are formic, acetic or lactic to which a little bichromate of pot¬ 
ash is sometimes added. Apparently this is the only known 
easy process which will satisfactorily overcome the “fouling” on 
the glazing machine of skins that have been indifferently treated 
in the fat liquoring process.” 

The Uses of Fat Liquoring 
The advantages of fat liquoring over oiling have already 
been described and it should be obvious what are the main open¬ 
ings for the use of a fat liquor. There are two main types of 
use. (1) in which the fat liquor is given alone and which has as 
its object the incorporation of oil on the fibres to make the leather 
soft. (2) in which the fat liquor is used as an adjunct to some 
other process and in which it serves a subsidiary purpose. As an 
example of the former the case of chrome box calf may be taken. 
In this case the process of fat liquoring is the only means adopted 
to incorporate oil in the leather and is designed primarily for 
softness and to lubricate the fibres. As an example of the other 
class may be taken the use of a soluble oil to add to ordinary tan 
liquors in drum tannages, in which the function of the oil is to 
increase the penetration of the tannin to enable more weight to 
be absorbed without the leather being too harsh or cracky and 
to prevent damage to the grain of the leather by rubbing on the 
sides of the drum. 

The Object of Free Alkali in a Fat Liquor 

Many oil and soap fat liquors contain a proportion of an 
added alkali. The soap used almost always contains free alkali 
but in addition to this many workers use either borax or soda. 
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The object of the alkali is partly to increase the ease with which 
the oil is emulsified and to make the emulsion more stable and 
also partly to make allowance for any acidity which may be 
present in the leather to be fat liquored. Just as a soap and oil 
fat liquor is made less stable in the presence of acid so an excess 
of alkali malces the emulsion more permanent. The alkali is 
often added direct to the oil in order to ‘‘cuf^ it, that is in order 
that the oil when it is poured into the water may mix readily and 
not separate out. 

Apart from helping the oil to be emulsified more readily the 
alkali is often added for another purpose, namely to overcome 
any acidity present in the leather. It is thought that if free 
alkali such as borax or soda be present in a fat hquor, any acid 
in the leather will first neutralize the free aB^ali before it will 
affect the soap or destroy the emulsion. 

In this sense the addition of a free alkah to a fat liquor may 
be regarded as a safety trap for any free acid present in the 
leather. 

If alkali is added for this purpose it should be added imme* 
diately before the fat liquor is to be used. Sometimes it is added 
as the fat liquor is being made or the fat liquor with the added 
alkali may be kept in the agitator for hours or days before being 
used and at an elevated temperature. If the alkali be kept in 
contact with a saponifiable oil such as neatsfoot, castor or cod 
for any length of time, particularly if warm, the alkali will sa¬ 
ponify some of the oil. By so doing the oil is converted into 
soap #nd if a great excess of alkali has been added the whole of 
the oil may become converted into soap. Thus the composition 
of the fat liquor may undergo a profound change. The propor¬ 
tion of oil will diminish and that of soap wiU increase. The 
alkali itself will be used up so that the direct object of the alkah, 
that of neutrahzing any free acidity in the leather cannot be 
achieved. 
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Disadvantages of Alkaline Fat Liquor 

For most purposes a neutral fat liquor is to be preferred to 
an alkaline one. If the leather cannot be sufficiently freed from 
acid to render it possible to fat liquor successfully witli a neutral 
fat liquor, that is without the addition of free alkali, it would be 
better either to devise better means of neutralizing the acidity 
of the leather or to use a sulphated oil or aeid fat liquor. The 
free alkali may produce undesirable effects in addition to over¬ 
coming the free acid in the leather. There are two disadvantages 
of the alkaline fat liquor, one is the removal of tan and the 
other is the stripping of dyestuff. 

Ordinary vegetable tanned leather whilst very resistant to 
the action of water is readily attacked by alkalies. It can be 
washed with water and still retain its leather properties, but 
alkalies will remove or strip the combined tanning matters 
from the fibres and so destroy the leather properties. If a 
lightly tanned vegetable leather, therefore, be fat liquored with 
an emulsion containing free alkali some of the tannin will be 
removed and the quality of the leather will be spoiled. 

If such a fat liquor be given to dyed goods, and it is more 
common to fat liquor after dyeing than before, there will be ten¬ 
dency for the alkali to strip some of the color from the leather. 
There is, therefore, not only a loss of dyestuff but laek of uni¬ 
formity is also produeed. 

Leather for fancy and delicate shades is therefore usually 
fat liquored with a fat liquor made as neutral as possible, that is, 
made from a pure oil and a neutral soap. M. C. Lamb, writing 
on this point, says, “The solution to be used must be a perfect 
emulsion, and it is advisable, if the same is to be used on leather 
tc be dyed in any other color than black, that the emulsion 
should be quite neutral in character and not in the least degree 
alkaline. An alkaline fat,liquor such as is often prepared by the 
addition of a small quantity of washing soda or other alkali to 
the oil and soap mixture, is never to be recommended; such a fat 
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liquor will invariably strip the color from a dyed leather, and 
moreover does not possess the nourishing properties of the 
neutral solution.” 


Suiphonated Oils 

Some of the uses of suiphonated, or perhaps more correctly, 
Eulphated, oils have already been described and before proceeding 
further it might be well to describe more in detail the nature 
of these oils, as there is a widespread ignorance of their true 
character. Most users know that they are oils which have been, 
treated with sulphuric acid and in many cases it has been a 
question of a little learning being a dangerous thing. Knowing 
the injurious action of sulphuric acid upon leather and knowing 
what care must be taken to remove all traces of sulphuric acid 
from tanned leather in order to avoid the rotting effect on the 
fibre, some leather manufacturers have fought shy of a sulphated 
oil in the fear that the sulphuric acid contained in it might cause 
damage to the leather. 

This is quite an unjustifiable fear. The sulphuric acid in 
a sulphated oil should be no more in evidence or injurious to 
leather than the sulphuric acid in sodium sulphate is in evidence. 

A correctly sulphated oil contains no free sulphuric acid 
and has no disintegrating action upon leather. 

Perhaps the question would be simplified by considering the 
way in which one of these oils is made. The best known, the 
earliest and the one most widely used in connection with leather 
is sulphated castor oil or Turkey Eed Oil. The following 
metliqd is one described by Salamon and Seaber. 

About 35 lbs. of castor oil at a temperature of about 50 
degrees Fahrenheit is poured into a wooden or galvanized vessel 
and 8 lbs. of sulphuric acid added very slowly, keeping the oil in 
motion during the addition, and cooling if necessary. The acid 
should be added very carefully so that the temperature is kept 
low, and when it has all been added, the whole should be stirred 
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ijigorously for a considerable time, covered and allowed to stand 
for two or three days. 

If a small portion is largely diluted with water and a few 
drops of ammonia are added a clear solution should result. If 
this is not the case, however, add a little more sulphuric acid (up 
to 1 or lbs.), but usually it is not necessary. Wash with an 
equal volume of water, stand till the oil comes to the top and 
siphon off the water. Eepeat this twice and then add 5 ozs. of 
concentrated ammonia and stir thoroughly. 

The sulphuric acid enters integrally into the oil molecule 
and does not exist in the free state. The finished product appears 
oily, is oily to the touch and produces the same effects as an 
ordinary oil when applied to leather. That is, it lubricates the 
fibres and renders the leather supple. It differs from an ordi¬ 
nary oil in that it emulsifies with water without the addition of 
soap or alkali. If slightly allcaline it dissolves in water to give 
a clear transparent solution. If made slightly acid it will stiU 
remain emulsified without separating from the water. This is 
where the great advantage of sulphonated oils arises. They can 
be used along with materials which are acid in character. Thus 
they can be used as an addition to ordinary vegetable tan liquors 
to facilitate penetration and to give weight. An ordinary oil 
and soap fat liquor would be useless in this case. Similarly in the 
fat liquoring of chrome leather. Chrome leather after tanning 
is always acid in character and great pains are taken to remove 
as much of this free acid as possible before the finishing processes. 
The methods adopted may be either a thorough rinsing with 
water or a washing treatment with alkali. It is very difBcult 
just to remove the whole of the free acid without over-stepi- 
ping the mark and making the leather alkaline. For efficient 
fat liquoring so that no trouble shall arise in subsequent 
processes of finishing such as glazing it is essential to remove 
this free acid if the fat liquoring is to be carried out with a soap 
and oil fat liquor. 


122 



The acid present in the leather reacts with the soap of the 
fat liquor to form a free fatty acid, which is not soluble hut a 
waxy substance. This separates out on the surface of the leather 
as a sticky substance, so that not only is the leather not properly 
nourished but its appearance is spoiled and it is the cause of 
faulty uneven dyeing and of difficulty in glazing. 

„ With a sulphated oil on the other hand which is stable in 
the presence of acid there is no separation of free fatty acid, 
there is not the same difficulty in glazing or uniform dyeing and 
the leather need not be so carefully neutralized. It tends to 
make the processes of finishing chrome leather much more fool¬ 
proof. The great advantage therefore of the use of a sulphated 
oil over an ordinary oil and soap, fat liquor is that the presence of 
acidity does not interfere with the success of the process. 

Another great advantage is that it acts as an emulsifying 
agent upon other oils. An ordinary oil mixed with a sulphated 
oil will give a stable emulsion so that the sulphated oil may take 
the place of soap in an ordinary fat liquor. Although soap does 
serve a purpose in fat liquoring, apart from its use in emulsify¬ 
ing the oil, as will be explained later, yet for many purposes these 
effects of the soap are not necessary and a sulphated oil can 
therefore take the place of the soap. It is usually the soap which 
is the direct or indirect cause of any fault produced in fat liquor¬ 
ing, so that by using a sulphated oil instead of a soap for pro¬ 
ducing the emulsion many troubles may be overcome. 

A sulphated oil alone is usually not employed for fat liquor¬ 
ing except in the cheaper classes of goods. It is thought not to 
give ^sufficient body or substance to the leather. It finds its 
greatest use in conjunction with other oils. 

Thuau has given the following recipes using sulphated oil 
as an emulsifying agent for other oils:— 

Parts 

(1) Sulphated Castor Oil (50 per cent water).40 

Mineral Oil ..... -i—.23 
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Neatsfoot Oil.. 37 

(2) Sulphated Castor Oil.. 15 

Colza Oil. 15 

Mineral Oil. 30 

(3) Sulphated Castor Oil... 15 

Cod Liver Oil.20 

Mineral Oil.25 


It will be noticed that each formula includes the use of 
mineral oil. According to Thuau the emulsions made from a 
sulphated oil and an oil such as neatsfoot are not stable but 
that the addition of a sufficient percentage of mineral oil makes 
the emulsion perfectly stable. When making emulsions of this 
type the sulphated oil and the mineral oil are first mixed and the 
neatsfoot or cod oil added to the mixture with constant stirring. 

Other oils besides castor oil are now sulphated. The com¬ 
monest are neatsfoot and cod oils. Many so-callcd soluble oils 
are now put on the market for tanners’ use with special names 
wliieli have no bearing on the origin of the oil. These oils are 
not soluble in the sense that they dissolve in water to give a clear 
solution, they are more correctly called emulsifiable oils. Most 
of them are compounded of a sulphated oil and some other 
cheaper oil. Thus some are evidently mixtures of equal parts 
of sulphated cod or castor oil and mineral oil. Sometimes the 
percentage of mineral oil in these “soluble” oils reaches as high 
as 80. When considering the price of these emulsifiable oils, the 
percentage of mineral oil should be taken into account and it 
may often be found that it would be cheaper to buy the stpight 
sulphated oil and mix it with the other oils such as mineral. 

Perhaps a word of caution might be interposed here with 
respect to the estimation of mineral oil in soluble or emulsifiable 
oils, A genuine sulphonatcd castor oil is completely saponified 
by boiling with alkali so that it contains no unsaponifiable mat¬ 
ter. The presence of unsaponifiable matter in an ordinary oil 
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sneh as cod^ castor, neatsfoot or olive is Tisually taken to be 
evidence of adulteration with mineral oil. A sulphonated oil is, 
however, often mixed with substances which are unsaponifiable 
but which are not mineral oils. Thus, according to Alan Claflin, 
some of the best fat liquors ever devised for leather making are 
made by mixing a sulphonated oil with a distilled oleine. The 
distilled oleine is made by distilling under pressure with super¬ 
heated steam, greases or oils which are recovered as by-products, 
for example from wool washing. Oleines produced in this way 
from miscellaneous recovered greases contain a large proportion 
of unsaponifiable matter which is not mineral oil and which has 
not the properties of mineral oil. A commercial fat liquor there¬ 
fore may be reported upon analysis as containing mineral oil 
when it really only contains a distilled oleine. 

The ease with which a sulphonated oil will emulsify 
another oil depends largely upon the condition of the latter. 
Thus an oil which has stood a long time or which has become 
rancid w'ill emulsify much more readily than a fresh neutral oil. 
Thus before the process of sulphonating castor oil was discovered, 
rancid olive oil was used for the same purpose as Turkey red 
oil or sulphonated castor oil. Olive oil becomes rancid much 
more rapidly than castor oil and commercial samples almost 
always contain free fatty acids, some samples containing up to 50 
per cent. This high proportion of fatty acids renders the emul¬ 
sification much easier, and for use as Turkey red oil the oil is 
alloumd to ferment and become rancid. Such an olive oil for 
use as Turkey red oil should contain 25 per cent of fatty acids. 
The sulphonation of other oils is not quite the same as of castor 
oil. -’With the latter the sulphuric acid is taken up integrally by 
the oil, in other words the sulphuric acid and the oil form an 
additive compound. With a correctly sulphonated castor oil the 
product is soluble in water to a clear solution especially if made 
slightly alkaline and diluted, if not clear it is a sign that the 
reaction has not proceeded normally or that other oils have been 
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i)dded. With other oils the product does not dissolve in water 
to a clear solution and. the reaction between the oil and the sul¬ 
phuric acid is not quite the same. The sulphuric acid, instead 
of forming an addition compound with the oil, may break up 
the oil into free fatty acid and combine with the glycerine. Such 
an oil may be easily emulsified and yet be quite different from a 
sulphated castor oil. It probably owes its high emulsifying 
properties to its similarity to a rancid oil which is explained 
elsewhere in this article is much more easily emulsified than a 
neutral oil. The fatty acid itself and the compound of the sul¬ 
phuric acid with the glycerine helps to make emulsification easy. 

Such a sulphonated oil although easily emulsified does not 
behave in the same way as a sulphonated castor oil. It may give 
more body to the leather but it possesses the drawback of not 
being so resistant to the influence of acid in the leather. If the 
fatty acid be neutralized with soda or ammonia the material will 
contain soap and the resulting fat liquor will possess some of the 
disadvantages of an ordinary soap and oil fat liquor. 

Not only can sulphonated oils be used for fat liquoring but 
they can also be used in conjunction with the dyeing or retanning 
processes. Thus instead of giving separate processes for fat 
liquoring and dyeing as is the case when using a soap and oil fat 
liquor, the two may be merged into one. Similarly when retan¬ 
ning such things as East Indian tanned kips with gambier, su¬ 
mach or other extract, it is possible to mix a sulphonated oil 
with the tanning material, to save a process and also to increase 
the penetration of the tannin. It is even possible to tan, dye 
and fat liquor in one process, although this should be regarded 
more as a freak performance than as usual practice. ^ 

Sulphonated oils either alone or in conjunction with min¬ 
eral oil are largely used in ordinary vegetable drum tanning. The 
use of the drum for tanning is rapidly increasing, particularly 
for the tannage of bellies and shoulders. Sulphated oils may he 
used in this case with two objects in view. In the first place the 
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presence of oil in the tan liquor helps the latter to penetrate the 
leather, so that tannage is made more rapid, one of the objects of 
drum tanning. The oil also helps to prevent damage to the 
grain of the leather by the action of the drum. Heavy leather 
particularly is apt to lie in folds in the drum. If such folds are 
allowed to remain, the constant friction of leather against the 
drum will in time cause the grain of the leather to be worn away. 
The presence of a sulphated oil together with a mineral oil 
helps to lubricate the external parts of the leather and prevents 
damage by rubbing of the grain against the sides of the drum. 

The presence of the sulphonated oil in the leather also helps 
to prevent cracMness or brittleness. One of the great disad¬ 
vantages of rapid tanning processes such as drum tanning 
against a slow pit tannage is that by the former process the 
leather is inclined to crack and be brittle. This is possibly due 
to the greater weights which are obtained and also perhaps to the 
fact that pelt for drum tanning is often more strongly add 
swollen before tanning than for ordinary tanning. By the pene¬ 
tration of a thin film of oil through the fibres the latter are 
allowed to move over one another more freely so that brittleness 
is overcome. This function of a sulphonated oil also applies to 
any leather which is inclined to be brittle. The effect is some¬ 
what similar to that produced in leather by certain hygroscopic 
materials such as glycerine, glucose or certain inorganic salts 
which are often used for weighting leather. These materials 
often make a leather softer, mellower and less inclined to be 
brittle but they do it by attracting moisture. They must of 
course be regarded as weighting materials and they also possess 
the disadvantage of being washed out by water. A sulphonated 
oil on the other hand is not removed by water and it does not 
depend, for its mellowing properties, upon its attraction for 
moisture but upon its lubricating properties. A leather made 
mellow by means of a sulphonated oil does not contain more 
than a nominal quantity of moisture so that it retains its mellow- 
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of material called lecithin which allows the oil to be finely and 
permanently emulsified. The lecithin is a complex body ccnT 
taining fatty acids such as stearic and palmitic, in combination 
with cholin and glycero-phosphoric acid. This lecithin enables 
the oil to be emulsified and also serves as nourishment for the 
leather. It is claimed for these fatty acid amides that they are 
similar in composition and effect to the lecithin in egg yolk.- 
Egg yoUc is perhaps one of the finest emulsions available foB 
leather but owing to its high price it is only used for the highest 
class of goods. Many workers, however, always think the pres^ 
ence of a small quantity of egg yolk is worth while in any fat 
liquor and many recipes contain small proportions of egg yolki- 
The makers of stearamide claim that its action is similar to that 
of the lecithin in egg yolk. “The amides of the higher fatty 
acids of which stearamide is a typical example have the peculiar-* 
ity, the same as the physiological amides like lecithin, tyrosih^ 
etc., of remaining suspended in minute division in watery solu¬ 
tion, and the power of lastingly emulgating considerable propor¬ 
tions of neutral oil and fats. Thus stearamide boiled up with a 
very small quantity of soap to act as a protective colloid keeps ii^ 
emulsion not only from five to fifteen times its own weight of 
such oils as neatsfoot, degras, fish oil and other oils commonly 
used in the leather trade but in addition is capable of producing 
fine emulsions of substances that formerly could not be prac¬ 
tically emulsified, such as tallow, some mineral oils and paraffin 
wax.^’ 

Pure stearamide is a snow white crystalline body and glossy 
like mother of pearl. It resists acids and alkalies to a great 
extenl and is like the waxes in that it is indifferent to most other 
chemicals. An emulsion made from stearamide and another oil 
ic stable unless crystaUoids such as sodium sulphate are present 
where the amide and the oil rise together to the surface; 

Commercial fat liquors are now on the market made with 
stearamide as the base. Thus to substitute egg yolk a mixture is 
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made of stearamide and oil in the same proportions as lecithin 
und oil are present in egg yolk. 

So called soluble or self emulsifiable oils are sometimes 
placed on the market which are really nothing else than strong 
eoap solutions with perhaps an addition of some oil. Such a 
mixture will produce emulsions with other oils in the same way 
as a sulphonated oil will, but the result is very different. The 
eulphonated oil will produce an emulsion which is stable in 
presence of acids, it contains no soap and will not be thrown out 
by traces of acid. A fat liquor made from a soluble oil which 
i? nothing but soap and oil will not differ from an ordinary 
fioap and oil fat liquor and will possess all the disadvantages of a 
fioap fat-hquor. 

Buyers of soluble oils should be on their guard against 
tricks of this sort and should get a statement of the composition 


of the material. 

Emulsions Made With Oil Solvents 

Another type of emulsion quite distinct from those already 
described is based on the emulsifying properties of an oil solvent. 
Instead of using soap to emulsify the oil some substance in which 
•the oil is soluble is used. The solvents which may be used in¬ 
clude any of the common ones, such as alcohol, benzene, carbon 
bisulphide, carbon tetrachloride, or even some of the more recent 
non-inflammable solvents such as ethylene trichloride. 

Thuau describes a method of making such an emulsion thus: 


Water. 

' Alcohol . 

Ammonia -.. 
Neatsfoot Oil 
J Oleic Acid .. 


Per cent 
.. 50 
.., 10 
.. 6 
.. 10 
.. 25 

100 
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The alcohol and the oleic acid are mixed and the ammonia 
and a little -water added whilst stirring. The neatsfoot oil is 
then added and finally the remainder of the water. It is also 
possible by this method of emulsification to incorporate in the 
emulsion insoluble solids. For instance, it is possible to incor¬ 
porate 30 per cent of mineral matter, finely powdered silicates in 
a mixture of oleic acid, alcohol, ammonia, benzene and water. 

Such types of emulsion are more of academic than practical 
interest. Their cost would be prohibitive and they are never 
likely to replace the commoner types of fat liquor except for 
very special purposes. 

Still another type of emulsion which may be used upon 
leather is the one prepared by mixing a sulphonated oil such as 
Turkey red oil -with an oil or a fatty acid dissolved in an oil 
solvent. If a fatty acid be dissolved in a solvent such as ben¬ 
zene or carbon tetrachloride and then sulphonated oil be added, 
the product will give a stable emulsion when added to water. 
This property can be used for another process, that of removing 
the grease from goods in the wet state. In many eases it is 
extremely useful to be able to degrease in aqueous solution. 
Thus with skins in the pelt form, it would be much more con¬ 
venient to be able to remove the grease by a material in an aque¬ 
ous solution or emulsion than having to dry them and then 
degrease in an ordinary degreasing plant. Something in this 
direction can be done by means of a mixture of a sulphonated oil 
and a grease solvent such as carbon tetrachloride. Such a 
mixture will emulsify with water and the emulsion so formed 
can be -used for degreasing wet skins or leather. The process in¬ 
volves no special plant for it can be done in an ordinary drum, 
and if carbon tetrachloride or one of the newer solvents such as 


trichlorethylene be used there is no &e risk as the material is 
not inflammable. 
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